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The versatility of the molecular beam epitaxy (MBE) has encouraged many groups to explore 
new kind of nanostructures beyond quantum wells, wires and dots (QDs) with exciting and useful 
properties. That is the case of quantum posts (QPs) which are the limit of columnar QDs when the 
spacer between layers is reduced to a couple of monolayers. [1, 2] Most of the properties of QPs rely 
on their height so, in this work, we use a strain balance technique to further increase their aspect ratio 
while keeping good crystal quality. [3]    
The growth begins with a QDs layer formed after the deposition of 2 ML of InAs at 510 ºC on 
a GaAs (001) substrate. On top of it, we grow a short period InAs/GaAsP superlattice at the same 
substrate temperature. The GaAsP is 8.5 Å thick per period and has a nominal P content of 14 %. We 
use 0.62 ML of InAs per period for sample A and 0.72 ML for sample B. The total number of periods 
is 100 in both cases.  
Figure 1 shows a detail of a transmission electron microscopy (TEM) image of sample A, 
where it is clearly visible the formation of QPs. Their height is 120 nm and their diameter is around 13 
nm, giving an aspect ratio of 9.2. Light emitted along the sample cleaved edge is linearly polarized 
parallel to the growth direction, as expected from the large aspect ratio of the fabricated QPs (Fig 1b). 
More surprisingly, light emitted along the growth direction is also strongly linearly polarized, as 
shown in Fig 2c. This suggests that the short period P-based superlattice might be suffering from 
composition modulation in the growth plane thus producing large in-plane strain anisotropy. On the 
other hand, we see that increasing the In content of the QPs not only shifts the photoluminescence 
emission to longer wavelengths, as expected, but also changes the relaxation dynamics from a pure 
monoexponential decay at low In content to a faster stretched-like decay for higher In content (Fig. 2). 
We suggest the appearance of very long living states or traps as responsible of this behavior.  
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Fig. 1: (a) TEM detail of a QP in sample A. Linear
polarization of light emitted along the (b) cleaved edge and
(c) growth direction. 
Fig. 2: (a) PL of QPs with different In content and (b) their
corresponding time resolved PL decay curves. 
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